Objective: Intimate partner violence (IPV) is a serious health concern, but little is known about prevalence of IPV in the armed forces, as military members cope with the pressures of long-standing operations. Furthermore, previous prevalence studies have been plagued by definitional issues; most studies have focused on acts of aggression without consideration of impact (clinically significant [CS] IPV). This is the first large-scale study to examine prevalences of IPV, CS-IPV, and clinically significant emotional abuse (CS-EA) for men and women. Method: A United States Air Force-wide anonymous survey was administered across 82 bases in 2006 (N ϭ 42,744) to assess IPV, CS-IPV, and CS-EA. Results: The adjusted prevalence of CS-IPV perpetration was 4.66% for men and 3.54% for women. Prevalences of IPV perpetration were 12.90% for men and 15.14% for women. CS-EA victimization was 6.00% for men and 8.50% for women. Sociodemographic differences in risk for violence were found for gender, race/ethnicity, pay grade, religious faith, marital status, and career type even after controlling for other demographic variables. Conclusions: Partner maltreatment is widespread in military (and civilian) samples. Men were more likely to perpetrate CS-IPV, whereas women were more likely to perpetrate IPV. Specific demographic risk factors were identified for different types of partner maltreatment (e.g., lower rank predicted higher risk for both perpetration and victimization across men and women). Other sociodemographic differences varied across severity (IPV vs. CS-IPV) and across gender.
There is increased attention to the psychological and social consequences for military personnel and their families as the wars in Iraq and Afghanistan continue and military activity reaches its highest levels since the Vietnam War. Family separation, multiple deployments, high work demands on those at home, and fear of future deployments may increase marital conflict and risk for intimate partner violence (IPV) among military personnel and their spouses (Clark & Messer, 2006) . Acknowledging the importance of family violence prevention in military families, the U.S. Department of Defense has laid out clear objectives for prevention and established the Family Advocacy Program and Defense Task Force on Domestic Violence (DTFDV) to address domestic violence in the military (U.S. Department of Defense, Task Force on Domestic Violence, 2003) . Specifically, the DTFDV concluded that better definitions of IPV and more accurate data on prevalences of IPV in military populations are necessary to inform prevention. In this article, we advance these efforts by examining the prevalences of IPV in a large, representative sample of active duty (AD) members.
Although there have been a number of studies examining IPV in the military (e.g., Campbell et al., 2003) , only two published studies have provided population prevalences of IPV using a representative military sample (Heyman & Slep, in press; Pan, Neidig, & O'Leary, 1994) . In the first study, data from 15,023 White male AD army members in 1989 to 1992 were collected and 30% reported perpetration of IPV in the past year (Pan et al., 1994) . In a second sample of Army AD men and women collected between 1992 and 1995, (Heyman & Slep, in press ) similar prevalences were found (30% of men and 32% of women reported perpetrating IPV in the past year). These rates are similar to reported rates found in young civilian samples (e.g., college samples; O' Leary et al., 1989; Straus, 2007) . Moreover, when this Army sample was weighted to 1990 U.S. census demographic distributions for age, employment status, marital status, and race, prevalences were fairly similar across military and civilian samples (Heyman & Neidig, 1999) . These prevalences indicate that IPV is a widespread problem in civilian and military communities alike.
Given the high prevalence of acts of physical aggression, there is a need to differentiate aggression that leads to injury and milder forms of aggression to best inform prevention and treatment efforts. There is some evidence that there may be different risk factors for mild, as compared with severe, aggression (Pan et al., 1994; Slep, Foran, Heyman, & Snarr, 2010) . However, research on IPV has been plagued by definitional issues that make understanding differences between mild and severe or injurious forms of aggression difficult.
Typically, mild/moderate aggression and severe aggression have been differentiated by the types of acts (e.g., pushing vs. scalding or burning). This approach may lead to misclassification of acts (or aggression) because context and impact of the act are not taken into consideration. For example, a push, which is typically classified as mild, could actually reflect a more severe form of aggression such as being pushed down the stairs. To address this issue, Heyman and Slep (2003) developed and tested operationalized definitions of IPV that differentiate IPV (acts of physical aggression toward partner) from clinically significant IPV (CS-IPV; acts that result in significant impact or high potential for impact). Accurate prevalences of IPV, using improved definitions as called for by the DTFDV, are clearly needed to help the military understand the scope of IPV and CS-IPV and appropriately design and deploy prevention and outreach efforts (U.S. Department of Defense, Task Force on Domestic Violence, 2003) .
In addition to presenting prevalences for different forms of IPV and using a recent, large, representative U.S. Air Force sample, this study improves on previous research in several other important ways. First, rates of IPV and CS-IPV were examined for men and women separately. Research on femaleto-male IPV and CS-IPV is needed but has received considerably less research attention than male IPV/CS-IPV, despite several studies in civilian samples suggesting equal or higher rates of female-to-male IPV perpetration (Archer, 2000; Sorenson, Upchurch, & Shen, 1996) . Second, prevalences of emotional abuse in military samples are needed, given research studies suggesting that it is a robust predictor of future IPV, is consequential for mental health, and may provide a fruitful target for prevention efforts (Lawrence, Yoon, Langer, & Ro, 2009) . Emotional abuse has also been plagued by definition issues similar to those of physical IPV and CS-IPV. Therefore, in this study, emotional abuse that resulted in a significant impact on the victim is defined as clinically significant emotional abuse (CS-EA) and is assessed for the first time in a large representative active duty Air Force sample. Third, research on aggression in the military is vulnerable to underreporting because of fears of punitive consequences and because some research is not entirely confidential (Clark & Messer, 2006) . In contrast, information gathered in this study was anonymous. Fourth, in addition to overall Air Force-wide rates, prevalences are also presented broken down by several sociodemographic factors (race/ethnicity, pay grade, marital status, occupation, and religious faith). To inform prevention services, detailed information about high-risk groups is needed.
Method Participants
A stratified sample of U.S. Air Force AD members (N ϭ 128,950) at 82 installations worldwide was invited to complete the 2006 Community Assessment (CA), a survey conducted anonymously online. Technical details of the sample selection process are available from RAND (Bigelow, 2007) . Briefly, this survey was conducted at the same time as another Air Force-wide online survey (CULTURE survey; see Bigelow, 2007) . To avoid sampling overlap and to maximize representation of the sampling variables for both surveys, the RAND Corporation developed the sampling plan for both surveys using linear programming methods. Variables used in the sampling plan included major command, installation (i.e., base), pay grade (i.e., rank), AF specialty code job category (i.e., occupation), gender, race, and religious faith.
The response rate was approximately 45% of those sampled (N ϭ 54,543). After appropriate data cleaning-for example, there was a subset of dual-AD couples who participated, and one member of the couple was randomly excluded (n ϭ 53)-the full sample consisted of 52,780 AD members and was weighted to be representative of the U.S. Air Force. Those who were currently married, engaged, or reported being "seriously involved in a relationship" (n ϭ 42,744) were eligible. To account for oversampling at small bases and differential response rates, we developed poststratification weights via iterative raking on race/ethnicity, relationship status, pay grade, occupation, and religious faith. In addition, base was also included as a raking variable to maintain proper base representation.
Over 75% of the participants responded until the end of the survey; these missing data were imputed. SAS-callable IVEware (Raghunathan, Solenberger, & Van Hoewyk, 2002) was selected for the current application due to its ability to readily handle large, complex datasets comprising variables of various types (e.g., continuous, semicontinuous, categorical, dichotomous, count). IVEware performs multiple imputations using the sequential regression imputation method. IVEware conducted 50 iterations of multiple imputation, saving every 10th resulting dataset. The results were then combined across groups to produce five full, multiply imputed datasets, and the values that had been imputed for legitimately "not applicable" data points were removed.
This study was approved by the university and U.S. Air Force institutional human subject review boards. Demographic characteristics are reported in Table 1 .
Measures
Demographic measures. Sex, marital status, marital length, deployment status, and pay grade were self-reported, whereas race/ethnicity, religious faith, and occupation were provided prior to sampling by the Defense Manpower Data Center and were collected via access codes used to log in to the survey (Defense Manpower Data Center, 2008) .
IPV and CS-IPV. Respondents completed 30 items arranged in 15 item pairs assessing the frequency of IPV acts perpetrated by themselves and their partners in the previous year (Heyman & Slep, 2003) . Acts were generally similar to those in the Physical Assault subscale of the revised Conflict Tactics Scales (CTS2; Straus, Hamby, Boney-McCoy, & Sugarman, 1996) . Respondents were also able to indicate "other" and write in a particular act not listed. These acts were coded by two of the authors as IPV or not IPV. The majority of write-in responses (87%) did not qualify as IPV and were very clear to differentiate (e.g., "argued" versus "physically struck me"). Internal consistencies of the 15 items assessing acts of perpetration (Cronbach's alpha ϭ .88 for men and .80 for women) and of the 15 items assessing acts of victimization (Cronbach's alpha ϭ .90 for men and .89 for women) were excellent. Eight follow-up questions asked about injuries resulting from each act of aggression reported. CS-IPV was defined as reporting acts of IPV with an impact. Impact could include reporting physical injury or endorsing an act of high inherent dangerousness (e.g., used a weapon against partner).
Because we sampled individuals, not couples, an adjustment factor was derived, as described in Heyman and Schlee (1997) , to estimate what the prevalence would have been had all data from both partners been available. Although the sampling was at the individual level, 1,595 respondents were identified as couples and their responses were used to compute the correction factors. This subsample consisted of dual-AD couples (n ϭ 53) and AD member/civilian spouse couples (n ϭ 1,463) and was weighted to be representative of Air Force households. The civilian spouses were invited to participate in a separate study (Slep et al., 2010) , and their responses were used only to compute the correction factor in the current study.
The correction factor was calculated by dividing the frequency of reported violence by either partner (e.g., male aggression perpetration reported by men plus aggression victimization reported by women) by the frequency of self-reported aggression (male self-reported aggression perpetration). Adjusted prevalences were raw prevalences multiplied by the adjustment factor. Correction factors were as follows for men: CS-IPV perpetration ϭ 3.88; IPV perpetration ϭ 2.35; CS-IPV victimization ϭ 1.23; IPV victimization ϭ 1.35; and for women: CS-IPV perpetration ϭ 2.06; IPV perpetration ϭ 1.67; CS-IPV victimization ϭ 1.61; IPV victimization ϭ 1.63. These correction factors were similar to those reported in other studies with higher correction factors needed to adjust for men's tendency to underreport severe aggression toward their partners (Heyman & Schlee, 1997; O'Leary & Williams, 2006) .
CS-EA (Heyman & Slep, 2003).
All participants who indicated experiencing significant depression, stress, and/or fear as a result of their partners' behavior were then presented with a list of 10 specific acts and were asked how often (in the past year) their partners had committed them (e.g., "put me down or humiliated me," "stalked me," "grilled or interrogated me about where I had been, what I had done, etc."). Responses to the write-in item (i.e., "Did another similar behavior not listed here . . . ") were later coded for whether they described an act of emotional aggression. Similar to IPV, most of the write-in responses (90%) did not qualify as emotional abuse and the write-in responses were unambiguous (e.g., qualified as acts of emotional abuse: "uses threats to leave me or go to the commander if I don't do as she says" vs. nonqualified as acts of emotional abuse: "not home due to helping her ill parents"). Internal consistency of the 10 acts of partner emotional abuse (␣ ϭ .80 for men and ␣ ϭ .76 for women) was comparable to the CTS2 (e.g., O' Leary & Williams, 2006) . If at least one act was reported in the past year, participants were presented with a list of all endorsed acts and were asked whether the acts had caused or contributed to the depression, stress, and/or fear they had reported earlier. CS-EA victimization was operationalized as (a) at least one reported act of emotional aggression that caused (b) significant fear, significant stress, significant depression, or fear (for the victim's own safety or that of someone she or he cared about) that interfered with functioning. CS-EA perpetration was not assessed because of difficulty measuring perpetrators' reports of their partners' emotional impact.
Results
IPV and CS-IPV perpetration prevalences are presented in Table 2 . Although women were more likely to perpetrate IPV, men were more likely to perpetrate CS-IPV. Victimization rates for IPV, CS-IPV, and CS-EA are presented in Table 3 . IPV victimization Note. n ϭ 34,713 men; n ϭ 8,031 women. Pay grades E1 to E4 ϭ junior enlisted active duty members; E5 to E6 ϭ junior noncommissioned officers; E7 to E9 ϭ senior noncommissioned officers; O1 to O3 ϭ junior officers; O4 and higher ϭ senior officers. a Mean (SD).
was higher among men, but CS-EA was higher for women.
1 Tables 4 and 5 present the prevalences and odds ratios of partner maltreatment across demographic factors. The odds ratios are based on comparing a specific group (e.g., E1 to E4 ranks) to the overall risk level across all groups using a two-step procedure to obtain all estimates (rather than specifying one reference category in the table). Because it was unclear whether the correction factors would apply uniformly across demographic groups, results in Tables 4 and 5 are presented without the correction factors. Thus, the relative comparisons between demographic groups do not change, but the prevalences in Tables 4 and 5 are likely underestimated, as they are not corrected for self-report biases. For men (see Table 4 ), the most consistent and largest difference across groups was for military rank (a variable highly correlated with age). Junior enlisted airmen (i.e., E1 to E4) were at increased risk, and senior noncommissioned officers (i.e., E7 to E9) were at decreased risk for all types of maltreatment. Senior officers (i.e., O4 and higher) were at lower risk for IPV perpetration and victimization, but they did not differ from other groups on any of the clinically significant types of maltreatment. Single, compared with married, members were at increased risk of IPV perpetration and CS-IPV perpetration and victimization. Compared with members from other religious affiliations, nonevangelical Protestants were at lower risk for CS-IPV perpetration and victimization, and non-Christians were at increased risk for CS-IPV victimization. Few differences were found across different occupations. Men with acquisitional careers (e.g., financial management, contracting) were at increased risk for CS-IPV perpetration, and men with professional careers (e.g., chaplains, legal aides) were at increased risk for CS-IPV victimization.
For women (see Table 5 ), there were fewer differences in prevalence across demographic groups. Similar to men, there were higher risks across IPV and CS-IPV perpetration and victimization if the women were in the E1 to E4 pay grades. Women in the junior noncommissioned officer ranks (i.e., E5 to E6), rather than in the junior enlisted ranks (i.e., E1 to E4), were at increased risk for CS-EA victimization. In contrast to the results for men, women were at elevated risk for IPV perpetration and victimization if married compared with single women in relationships. No differences in risk for IPV and CS-IPV were found for women in different career groups or religious groups. Only two differences were found across racial groups: Black women were at increased risk for CS-IPV perpetration, and Hispanic women were at increased risk for CS-EA victimization.
Discussion
The DTFDV called for improved definitions and measurement of IPV and up-to-date prevalence information to inform prevention efforts (U.S. Department of Defense, Task Force on Domestic Violence, 2003) . This study sought to address this need by providing the most comprehensive prevalences for IPV to date in a representative, worldwide U.S. Air Force sample using anonymous data collection and operationalizations of IPV with established psychometrics that differentiate IPV and CS-IPV (Heyman & Slep, 2003) . To our knowledge, the only and most recent studies to report prevalences of partner maltreatment using large, representative military samples were based on data collected from 1989 to 1995 (Heyman & Slep, in press; Pan et al., 1994) , and neither of these studies examined Air Force AD members. The current study presents prevalences collected in 2006 from a larger sample of men and women.
The 1-year prevalence of IPV perpetration was 12.90% by men and 15.15% by women. These rates are similar to civilian rates and likely are lower than those found in previous studies with U.S. Army samples (Heyman & Neidig, 1999; Heyman & Slep, in press; O'Leary et al., 1989; Pan et al., 1994; Straus & Gelles, 1990) . Studies comparing branches on other behavioral health domains have also found that Air Force samples tend to have lower prevalences than other branches (e.g., substance abuse; Bray & Hourani, 2007) .
AD women were significantly more likely to report perpetrating IPV against their partners than men were. However, the opposite was true for CS-IPV. Men were more likely to perpetrate CS-IPV (IPV plus significant impact) than were women. These results highlight the importance of differentiating and properly assessing impactful forms of IPV from nonimpactful forms (Pan et al., 1994; Slep et al., 2010) . The current results are consistent with previous 1 Results across Tables 2 and 3 are not comparable because the active duty men and women sampled are not couples. Thus, the sample of women in the current study is women AD members, whereas the female partners of the male AD members are mostly civilian spouses/partners. The results in Tables 2 and 3 suggest that the risk for CS-IPV among women AD members and civilian spouses/partners may vary. It is not entirely surprising that the CS-IPV victimization is 3.45% for women AD members (compared with 4.66% for female partners of AD men). AD women represent a population of full-time employed women, and past research has shown that employment status and income reduce risk for violence (Stith, Smith, Penn, Ward, & Tritt, 2004) . findings suggesting that men are more likely to perpetrate more severe aggression than are women (e.g., Cascardi, Langhinrichsen, & Vivian, 1992) . It is interesting that when we examined self-reported victimization rates (see Table 3 ), prevalences of CS-IPV victimization were similar for AD men and AD women. It is important to note that this does not indicate an inconsistency with results in Table 2 but rather reports prevalences of male-to-female CS-IPV for a different population of women. AD members' risk for male-to-female CS-IPV was 3.45% (Table 3) , whereas prevalence of male-to-female CS-IPV for partners of AD men was 4.66% (Table 2) . A clear demographic difference between these two populations of women is that all AD women have full-time jobs compared with only 31.4% of female partners of AD men in this sample. Employment status has been shown to reduce risk for male-to-female violence in numerous other studies (Stith, Smith, Penn, Ward, & Tritt, 2004) . Although this is a plausible explanation, these results should be considered preliminary until replicated with couple-level data. Additionally, women are at increased risk for other forms of relationship violence not assessed in the current study (marital rape, sexual abuse), and thus, the prevalences of clinically significant violence against women are likely significantly higher when other forms of abuse are considered.
The finding that women were more likely to perpetrate IPV than were men is consistent with previous research (Archer, 2000; Sorenson et al., 1996) . Although women may be less likely to aggress in ways that lead to injury, this situation may place them at higher risk for injury. IPV is often bidirectional, and the presence of mild to moderate forms is a risk factor for CS-IPV over time (Caetano, Ramisetty-Mikler, & Field, 2005; O'Leary et al., 1989) . Those who reported IPV in their relationship (15% to 19% of the sample) may be a particularly appropriate target group for prevention efforts to reduce risk for CS-IPV and may help inform the long-standing prevention and outreach efforts in all U.S. military services (e.g., Family Advocacy Program; U.S. Department of Defense, 1981) . In addition, newer primary prevention programs, working within a framework of military community support, focus on identifying relationship stressors, improving communication, and reducing other risk factors of IPV-for example Battlemind Training for Spouses, Air Force Crossroads (https:// www.afcrossroads.com), and Northstar (Mancini, Nelson, Bowen, & Martin, 2006; Slep & Heyman, 2008; U.S. Department of the Army, 2007) . These newer prevention programs provide a mechanism through which at-risk groups may be introduced to services available to help them address relationship problems and develop safety plans to reduce further risk of violence. Note. n ϭ 34,713. All prevalences are weighted for sampling differences in base population and all demographic variables depicted. Odds ratios and associated 95% CIs are adjusted race/ethnicity, marital status, religious faith, pay grade, and occupational category. OR ϭ odds ratio; CI ϭ confidence interval.
A correction factor was applied to account for biases in underreporting well documented in the partner violence literature (Heyman & Schlee, 1997; O'Leary & Williams, 2006) . Our analysis of the subsample of 1,595 couples used to derive the correction factors indicated a high degree of bias in reporting, especially in men's reports. This tendency for male underreporting illustrates the necessity of correction factors in estimating prevalences and the importance of collecting data from both partners. It was not possible in the current study to collect data from both partners in the full sample because anonymity was a highly salient priority to respondents when answering sensitive questions in an employer-sponsored study and identifying information would be needed to match couples. The discrepant reporting rates for men and women highlight an important area for continued research, especially in military samples.
In addition to overall rates of IPV and CS-IPV, this study was the first to examine prevalences across ranks and sociodemographic groups in a representative Air Force sample, controlling for other sociodemographic risk factors. Male and female junior enlisted airmen were at increased risk for IPV and CS-IPV perpetration and victimization. This finding is consistent with previous studies indicating that younger age (typically associated with lower ranks) is an important risk factor for IPV among military personnel (Marshall, Panuzio, & Taft, 2005) .
In terms of race/ethnicity, no notable differences were found for men and only two differences were found for women. Black women were at increased risk for CS-IPV perpetration, and Hispanic women were at increased risk for CS-EA victimization. These findings are consistent with results from civilian surveys when other risk factors were statistically controlled (Caetano, Cunradi, Schafer, & Clark, 2000) . These differences may be due to other variables not included in this study (e.g., substance abuse, neighborhood violence, partner income) and should be explored more thoroughly in future work.
This study has several limitations that deserve mention. First, although the response rate was quite high considering this was a worldwide anonymous survey across 82 bases, it was only 45%. Second, the results are specific to U.S. Air Force AD members and may not generalize to reservists or other branches (e.g., Army studies; Heyman & Slep, in press; Pan et al., 1994) . Reservists are at risk for a variety of mental health problems following deployment, and more research is needed on whether reservists and their families may be at increased risk for IPV, especially following deployments (Tanielian & Jaycox, 2008) . Third, only a subset of sociodemographic characteristics was assessed in the current study. Factors specific to deployment (e.g., combat exposure, months deployed, times deployed) may further differentiate those at risk for IPV, CS-IPV, and CS-EA.
In summary, findings from this study indicate that partner violence continues to be an important and prevalent social concern as indicated by adjusted rates of IPV occurring in one of every five to seven AD relationships sampled. Specific higher risk groups (e.g., junior enlisted AD members, single men) were identified that could be targeted with focused prevention efforts. New innovations in definitions and assessment of partner violence provided improved measurement of IPV and CS-IPV (acts plus impact) compared with previous work. Future studies that distinguish between IPV and clinically significant forms of IPV are needed, and results should be tested for generalizability to other military branches.
